Disseminated adenovirus infection in a cat
Frances A. Kennedy, Thomas P. Mullaney Clinically apparent disease due to systemic adenoviral infection generally has been considered to be more common in immunologically compromised animals than in immunologically competent animals. 2 ' 3 A review of the literature revealed no confirmed cases of adenoviral infection in feline species, although such infections have been reported in human beings and many other animal species. This report describes a case of disseminated adenovirus infection in a domestic cat.
An &year-old, spayed female, Domestic Shorthair cat was comatose at presentation to the referring veterinarian. Petechiae were present on the oral mucous membranes. Abnormal clinical pathologic data included a white blood cell count of 2,100/µ1 and an estimated platelet count of 73,000/ µ1. There was no response to treatment, which included insertion of an indwelling catheter and administration of lactated Ringer's solution, dexamethasone, and vitamin K. The cat died 4 hours after presentation.
At necropsy, the abdominal cavity contained approxi- The serosal and mucosal surfaces of the small and large intestines were diffusely dark red, with scattered petechiae on the serosal surfaces. The intestinal contents were fluid and dark red throughout. The liver and kidneys were swollen, and the liver had an accentuated lobular pattern. A sample of abdominal fluid was positive for the groupspecific antigen p27 of the feline leukemia virus (FeLV) and negative for antibody against feline immunodeficiency virus. A specimen of ileum was positive for feline coronavirus by fluorescent antibody staining. An ELISA test for feline panleukopenia virus was negative on specimens of liver, kidney, ileum, mesenteric lymph node, and spleen. An adenovirus particle was seen on electron microscopic examination of the intestinal contents ( Fig. 1 ). Multielement analysis on a specimen of kidney was negative for heavy metals. A toxin screen by gas chromatography/mass spectrophotometry was negative on the stomach contents, as was an analysis for ethylene glycol. An anticoagulant screen on a specimen of liver was negative. wall, most endothelial cells had been detached from an intramyocardial coronary artery (Fig. 2) . Sloughed endothelial cells filling the vessel lumen were large and tended to be spindle shaped, with occasional multinucleated cells. Nuclei of these cells were large and pleomorphic. Within these nuclei were inclusion bodies that varied in morphologic appearance. Multiple round eosinophilic inclusions were present in some nuclei, with amphophilic granular inclusions filling other nuclei. Some nuclei were almost filled with well-delineated basophilic inclusions, with margination of the small amount of surrounding chromatin. Occasional basophilic nuclei had indistinct borders, resulting in the appearance of "smudge cells." Cytoplasm of these cells was eosinophilic. Comparable, though less prominent, lesions were present in endothelial lining cells of most of the smaller myocardial arteries. Minimal perivascular infiltrates of lymphocytes were present in the myocardium.
In the stomach there was severe, diffuse, submucosa1 edema. In sections of small intestine there was severe, diffuse superficial necrotizing and hemorrhagic enteritis, with severe submucosal edema in some sections. Necrosis was more severe in the ileum, with full thickness mucosal necrosis over Peyer's patches. There was moderate lymphoid depletion and peripheral hemorrhage in submucosal lymphoid tissue. Sections of colon were comparably affected, with severe submucosal edema and particularly severe mucosal necrosis in areas of prominent submucosal lymphoid tissue. Submucosal and mesenteric blood vessels at all levels of the gastrointestinal tract had endothelial lesions as described in the heart. In some of these vessels, intranuclear inclusion bodies were prominent in endothelial cells that had sloughed into vascular lumina.
Vascular lesions as described above were seen in small hepatic arteries, pulmonary arteries, trachea, thymic remnant, urinary bladder, thyroid, adrenal, bone marrow, spleen, lymph node, and kidney. There was depletion of lymphoid follicles in sections of spleen and lymph node.
Formalin-fixed samples of small intestinal mesentery were postfixed with osmium tetroxide. Tissues were en bloc stained with uranyl acetate, dehydrated through graded alcohols, and embedded in epoxy resin. Thin sections were examined under a 301 Philips electron microscope.
Within detached endothelial cells, there were aggregates of viral particles measuring approximately 65 nm in diameter (Fig. 3) . Some of these particles were roughly icosahedral with dense central cores. In some areas viral particles formed loose crystalline arrays. Moderate autolytic change and formalin fixation most likely were responsible for disruption of the crystalline structure typical of adenoviral arrays.
A review of the literature revealed no confirmed cases of adenovirus infection in feline species. A report of inclusion body hepatitis in a black panther suggested adenovirus infection; 4 however, there was no virologic or electron microscopic confirmation of the causative agent in that case.
Subclinical adenoviral infections are common in some species, and it is generally considered that overt disease usually requires an immunodeficient state, whether congenital or acquired. 2, 3 The cat of this report was positive for the groupspecific antigen p27 of the FeLV. Feline leukemia virus infection is known to produce an immunodeficient state in affected cats. 1, 5 Infected cats have been reported to be lymphopenic and neutropenic, with T lymphocyte and B lymphocyte dysfunction and reduced levels of complement. 5 Indeed, most FeLV-infected cats die from infections secondaryto immunosuppression, rather than lymphoma or leukemia.' The leukopenia reported by the referring veterinarian may have been a consequence of FeLV infection and/or terminal toxemia. Thrombocytopenia was also present in this cat. Because the bone marrow appeared normal histologically with adequate numbers of megakaryocytes, thrombocytopenia was considered most likely to be associated with consumption coagulopathy.
The significance of the positive fluorescent antibody test for feline coronavirus on the intestine is unclear. This result probably indicated the presence of feline enteric coronavirus, which is a common subclinical infection in cats. 6 Infection due to feline infectious peritonitis virus appears unlikely, as gross and histologic lesions typical of this disease were not identified.
Adenoviruses have relatively narrow ranges of host specificity. 8 Horses, dogs, and a goat kept on the property with cats in this group appeared clinically normal. The source of infection in this cat was undetermined. 
